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Ischemic heart disease is considered as one of the most common, serious and life threatening diseases. The prevalence of the disease is increasing all over the world and it is predicted to turn into the first cause of death by 2020.\[[@ref1]\]

The treatment goals in this disease include explanation for and ensuring the patient, assessing and treating the risk factors, balancing the patient\'s activities, pharmacologic treatment, vascular repairing and finally enhanced external counterpulsation (EECP).\[[@ref1]\]

Based on the viewpoints of several investigators, EECP is used as a treating method in patients suffering from stable angina, those having symptoms despite undergoing the most appropriate pharmacologic treatments, or those who are not able to endure vascular repairing treatment.\[[@ref2]\] This method has healing and clinical effects, escalates the perfusion in coronary arteries, opens or forms collaterals (small branches of blood vessels) and increases the level of NO2 in blood. It therefore enables patients to start their active life again with decreased angina severity.\[[@ref3]\] In Iran, Nasr et al. reported significantly longer exercise test time in patients with refractory angina pectoris after EECP.\[[@ref4]\] Moreover, several studies all over the world showed that patients with angina experienced desirable effects of EECP on their quality of life for long periods after the treatment.\[[@ref5]--[@ref7]\]

On the other hand, in the last the two decades, the tendency to assess and improve quality of life in chronic patients have increased substantially. Quality of life studies can provide comprehensive and precise methods for increasing data related to diseases and treatment effects.\[[@ref8]\] Moreover, the usage of quality of life surveys in clinical activities can help improve the clinical performance by suggesting treatment modifications, life prolonging factors and communicational requirements.\[[@ref9]\]

Knowledge about quality of life and factors affecting it will help nurses, as main members of therapeutic staff, to lead the care process toward quality of life improvement. As a result, existing individual problems and needs would be recognized by assessing quality of life.

According to the previously mentioned facts, increased incidence of heart diseases and the important effects they have on all aspects of patients' lives, studying EECP is vital. In addition, it is noteworthy that EECP, as a safe, low-cost, low-stress and noninvasive treatment method, has not yet got an appropriate attention in the treatment of patients with angina pectoris in Iran. Moreover, a review on the literatures demonstrates that there is not enough research investigating different aspects and benefits of this method in Iran. Therefore, we decided to carry out this research to determine the effects of EECP on patients' quality of life. We also aimed to evaluate the effects of EECP on physical and mental components of quality of life in patients with angina.
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This quasi experimental (clinical trial) study was conducted in Shahid Chamran and Sina Hospitals which are the only hospitals having EECP device in Isfahan province. The target population was all patients with angina. Based on convenient sampling method, all patients who referred to the two hospitals to be treated with EECP and participated in all treatment sessions (35 sessions) were selected. According to clinical exams and paraclinical tests, Patients had been selected for EECP by a physician. After coming to the medical center, a medical document, including clinical and demographic data, was prepared. Due to insufficient number of ECCP instruments in the province and the large number of required treatment sessions, each patient needs to be treated for seven weeks. Therefore, considering the statistical formula, similar studies and advices from statistics professionals, the sample size was estimated as equal to 64 persons. Sampling was performed from November 2007 to May 2009.

EECP is a mechanical, outpatient and noninvasive procedure in which pneumatic cuffs, similar to those in blood pressure instrument, are tied on both legs of the patient. During the treatment procedure the patient should lie on a bed in the treatment room. Three electrodes are attached to the patient\'s chest skin and connected to the electrocardiogram device. This device shows the heart rhythm of a patient during the treatment period. Moreover, blood pressures of patients are controlled during this period. Cuffs are connected to an air resource to be inflated and deflated according to the electrocardiograph. Therefore, they are inflated at the beginning of each diastole and deflated as a systole starts. The inflation starts from the cuffs on the calves, and continues to thighs and finally buttocks. When the cuffs are inflated, blood is pumped from the ends toward the heart. The number of EECP treatment sessions is variable since no specific instruction exists. One widely used regimen in the United States is one session a day, five days a week, for seven weeks resulting in a total of 35 one-hour sessions.\[[@ref10]\]

According to the physician\'s opinion, patients were selected for EECP and thus entered in this study if they could not undergo other methods, such as coronary artery bypass graft or percutaneous coronary intervention (PCI), or if such methods did not significantly affect their angina pain. In addition, patients with clinical signs of coronary artery disease (CAD), myocardial infarction or ischemia, or congestive heart failure were also included.

Moreover, patients with any severe valvular heart disease, atrial fibrillation, overt congestive heart failure, uncontrolled hypertension (blood pressure \> 180/100 while on medications), phlebitis, deep vein thrombosis, bleeding and coagulation problems were not good candidates for EECP and therefore were excluded from the present study. Likewise, pregnant or potentially pregnant women were not included. In addition, patients who did not complete the EECP treatment course or died during the treatment were eliminated from the investigation list.

A two-part questionnaire was used to collect data. In the first part, patients' demographic and clinical data including age, sex, weight, height, employment status, the years of enduring coronary artery disease, occupied treatments, used drugs, blood pressure status, blood lipid profile, history of diabetes mellitus, familial history of coronary artery disease, smoking, history of myocardial infarction and left ventricular ejection fraction were recorded. In the second part, the standard 36-item Short Form (SF-36) quality of life questionnaire was utilized to assess quality of life. After obtaining permissions from the patients, the questionnaires were completed before and immediately after the treatment by interviews. Moreover, three months after completion of the treatment, the questionnaires were completed once more by 20-30 minute phone calls. Finally, the data from the last phase were compared with the results before and immediately after the treatment.

SF-36 is a general standard questionnaire with high validity and reliability. Although it was first used in Sweden, the translated versions are now being utilized in several countries.\[[@ref11][@ref12]\] The validity of the Farsi version has been determined by Motamed et al.\[[@ref13]\] on employees of Shiraz University, Montazeri et al.\[[@ref14]\] on healthy population aging more than 15 years in Tehran, and Mohammadpour et al.\[[@ref15]\] on the healthy population aging more than 40 in Mazandaran province. In these studies, the investigators reported the Cronbach\'s alpha to range from 0.79 to 0.90.

The questionnaire consists of the 36 questions measuring eight health-related concepts. Six questions are related to general health, ten to physical functioning, four to role limitations due to physical problems, two to bodily pain, four to vitality, five to mental health, three to role limitations due to mental problems and two to social functioning. All subscales are summarized in physical and mental scales. For scoring the questionnaire, raw scores of quality of life in each scale (physical or mental) are calculated separately (range from 0 to 100) by adding the scores of the questions in that scale and dividing the result to the number the questions. High scores demonstrate better quality of life.\[[@ref16]\]

After data were collected and both scales of quality of life were scored, data analysis was carried out using descriptive and analytic statistics in SPSS11.5. In descriptive statistics, parameters such as frequency, mean, and standard deviation were used. In analytic statistics, paired t-test and repeated measure tests were utilized.
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The findings of this study declared that the majority of subjects (48.4%) aged 56-71 years (mean: 65 ± 10.54) and were men (59.4%). Most subjects (73.4%) have had coronary artery disease for 0-10 years. In addition, the majority of patients had a history of hypertension (57.8%) and hyperlipidemia (56.3%). The history of myocardial infarction and familial history of coronary artery disease were found among 70.3% and 73.4% of the participants, respectively. Moreover, 85.9% of the patients were not smoking at the time of treatment.

Tables [1](#T1){ref-type="table"},[2](#T2){ref-type="table"} and [3](#T3){ref-type="table"} summarize the findings related to the comparison of quality of life in the three above-mentioned stages. Based on [Table 1](#T1){ref-type="table"}, comparison between mean scores of the subscales before and immediately after EECP by paired t-test revealed significant differences (P \< 0.05). The scores 3 months after EECP significantly increased compared to before the treatment ([Table 2](#T2){ref-type="table"}). In addition, paired t-test showed significant differences in all subscales except functional limitations due to physical and mental problems and general health (P \< 0.05). Likewise, the comparison between the scores immediately and three months after EECP indicated significant differences ([Table 3](#T3){ref-type="table"}).
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Global quality of life scores before and at the end of EECP as measured by SF-36
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Global quality of life scores before and at 3 months after EECP as measured by SF-36
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Global quality of life scores immediately and 3 months after EECP as measured by SF-36
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The findings of this study showed significant improvements in quality of life among patients in all eight subscales, including physical function, role limitations due to physical problems, bodily pain, general health, vitality, mental health, role limitations due to mental problems and social function, following treatment with EECP. The improvements remained up to three months after the treatment.

Investigating subscales related to the physical component consisting physical functioning, role limitations due to physical problems, bodily pain, and general health indicates positive effects of EECP on patients' physical status. As previous studies demonstrated,\[[@ref5]--[@ref7]\] the improvements caused by EECP will result in physical health promotion, bodily pain reduction, and eventually physical functioning development. Therefore, patients would be able to do their daily activities. Similarly, Shea et al. showed EECP to reduce angina pains, increase exercise time, improve coronary perfusion, and finally enhance physical functioning. They suggested EECP as a useful and safe method in patients with chronic and stable angina.\[[@ref5]\] Likewise, Smith et al. reported EECP to increase exercise duration and improve patients' functioning and quality of life without affecting the peak oxygen consumption.\[[@ref6]\] Manchanda et al. also indicated that EECP enhanced activity endurance and left ventricular function which in turn led to improved quality of life.\[[@ref7]\] Arora et al. used SF-36 and cardiac version of the Quality of Life Index immediately and twelve months after EECP and reported a significant improvement in doing ordinary activities, work ability, bodily pain and general health. They also suggested hemodynamic effects of EECP may stimulate intra-myocardial vessel growth and/or modify coronary perfusion similar to what is seen during vigorous exercise. These effects could lead to an improvement in physical health and quality of life.\[[@ref17]\] Moreover, Nichols et al. showed EECP to improve quality of life in patients with angina and enable them to do their previous activities.\[[@ref18]\] Michaels et al. surveyed the two-year outcomes of EECP in patients with stable angina pectoris. They evaluated quality of life in patients immediately and two years after treatment by five-point scales. They observed a significant improvement in general health and quality of life which remained stable in the two-year follow-up period among the majority of patients.\[[@ref19]\] Similarly, Soran et al. evaluated two-year outcomes of EECP in patients with angina pectoris using five-point scales of quality of life six months, one year and two years after treatment. Like Michaels et al., they reported improvements in general health status and quality of life after EECP. They observed that EECP reduced the number of angina episodes and improved myocardial perfusion. They therefore suggested such effects to possibly improve physical functioning and quality of life which can last for two years.\[[@ref20]\]

Assessment of mental subscales such as vitality, mental health, role limitations due to mental problems and social functioning in this study revealed higher levels of vitality, enjoyment and social functioning after EECP which could have been caused by physical health promotion. However, more accurate investigations would need further evaluations of mental health status by more specific questionnaires and comparing their results with those gathered by general SF-36 quality of life questionnaire.

Springer et al. used specific questionnaires such as Spielberger State and Trait Anxiety Inventory (STAI), Beck Depression Inventory, the Symptom Check-List 90-Revised (SCL-90-R), and General Health Quality Index (GHQ) to survey psychosocial effects of EECP in angina patients. They reported improvements in mental subscales of quality of life such as overall well-being, ability to work and energy level in 85% of patients. They also found EECP to have a significant impact on decreasing levels of depression as a result of myocardial perfusion improvement due to EECP.\[[@ref21]\] Furthermore, Arora et al. observed that EECP raised the energy level and the ability to engage in social activities with family and friends.\[[@ref17]\] Linnemeier et al. studied the one-year outcomes of EECP in the treatment of angina in diabetic patients. They investigated quality of life by a five-point Likert scale six and twelve months after EECP. They observed improvements in patients' satisfaction of life.\[[@ref22]\]

In this study, quality of life in patients was investigated in two stages, i.e. immediately and three months after EECP sessions. The results were then compared with values calculated before EECP. Most previous studies evaluated long-term effects of EECP (for instance in two-year follow up periods) and confirmed its efficiency. However, considering the limited number of EECP instruments in Isfahan and the large number of treatment sessions for each patient leading to longer treatment courses in this study, there was no possibility to investigate more subjects for longer periods of time after treatment.
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According to the findings of this study, EECP can improve quality of life in patients with angina pectoris. Therefore, this treatment method is suggested as a noninvasive method in reducing problems due to angina pectoris. However, it is essential to compare the effects of this method and other invasive and noninvasive treatment methods by general and specific quality of life questionnaires in order to determine whether such method has any kind of priority. Moreover, based on our results, nurses can familiarize patients with positive effects of the method on physical and mental components of quality of life at the time of reception and motivate them to complete treatment sessions to attain the positive effects
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